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AB The material comprises [ (InaAgbTel-a-b) 1-cSbc] 1-dMd (M = H, Si, C, V, VJ, 
Ta, Zn, Ti, Ce, Tb, Y; a = 0.1-0.3; b = 0.1-0.3; c = 0.5-0.8; d = 0^0.05 
at. %). The material has scattering peaks II and 12 at Raman shift 113-117 
and 123-127 cm-1 resp. in Raman spectrum and half -value width of 12 is 
larger than that of II. The material may have scattering peaks III and 
112 at Raman shift 105-125 and 14 0-160 cm-1 resp. in Raman spectrum and 
the intensity of III is stronger than that of 112. The material shows 
high sensitivity, modulation, and stable recording and reading properties. 
ST phase change optical recording material; Raman shift optical recording 

material; indium silver tellurium antimony optical recording 
IT Optical disks 

Optical recording materials 

(phase change-type optical recording material contg. indium 
silver tellurium antimony compd.) 
IT 197725-27-2 197725-28-3 197725-30-7 
197725-31-8 209473-64-3 209473-65-4 
RL: DEV (Device component use); USES (Uses) 

(phase change-type optical recording material contg. indium silver 
tellurium antimony compd.) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to phase-change type material for optical recording and the 

optical recording medium which used this. 

[0002] 

[Description of the Prior Art] In recent years, the optical recording medium [ high-density record is possible and ] which can 
moreover eliminate and rewrite recording information attracts attention. Among the optical recording media of rewritable type, 
by irradiating a laser beam, a phase-change type thing records by changing the crystallized state of a record layer, and is 
reproduced by detecting reflection factor change of the record layer accompanying such a change of state. A phase-change type 
optical recording medium, and since it is simple compared with it of a magneto-optic-recording medium, the optical system of a 
driving gear attracts attention. [ by modulating the intensity of a single light beam ] 

[0003] Since the stability of that the difference of a reflection factor is large and an amorphous state is comparatively high to a 

phase-change type optical recording medium at a crystalline-substance state and an amorphous state, although germanium-Te 

system material is used for it in many cases, applying the compound called KARUKO pyrite recently is proposed. 

[0004] A KARUKO pyrite type compound is widely studied as a compound semiconductor material, and is applied to the solar 

battery etc. A KARUKO pyrite type compound is Ib-IIIb-VTb2 and IIb-IVb-Vb2, when a chemistry periodic table is used. It is 

the composition expressed and has the structure which accumulated two diamond structures, a KARUKO pyrite type compound 

— X-ray structure analysis — easy — structure — it can determine — the fundamental property ~ for example, monthly FIJIKUSU 

vol.8 and No. -- 8, 1987, pp-441, electrochemistry vol.56, and No. — 4, 1988, and pp-228 etc. — it is indicated 

[0005] It is AgInTe2 especially in these KARUKO pyrite type compounds. By diluting using Sb or Bi, it is linear-velocity 7 m/s. 

It is known that it can be used as a record layer material of the optical recording medium of order (JP,3-240590,A, a 3-99884 

official report, a 3-82593 official report, a 3-73384 official report, 4-151286 official report, etc.). 

[0006] It is AgSbTe2 in case a record layer crystallizes to others, JP,4-267192,A and JP,4-232779,A, and JP,6-166268,A. The 
phase-change type optical recording medium which a phase generates is indicated. [ medium / phase-change type optical 
recording / using such a KARUKO pyrite type compound ] 

[0007] By the phase-change type optical recording medium, usually, since the record layer is formed using vacuum membrane 
formation equipment etc., the record layer immediately after formation is amorphous [-like ]. In rewriting this and using as a 
medium of a mold, it crystallizes a record layer by operation generally called initialization. In initialization operation, it 
crystallizes by heating and annealing a record layer, when it rewrites (over-writing) and the ** laser beam is irradiated after 
initialization, in the field which added record power, a record layer fuses and is amorphous by continuing quenching - it is, it 
carries out and becomes a microcrystal, and a reflection factor falls and it becomes a record mark On the other hand, in the field 
which added elimination power, change is not produced but the reflection factor after initialization is maintained. Also in the 
case of rewriting, record power is added by the part after this newly considered as a record mark, and elimination power is added 
to it by other parts. Even if the state before irradiation is a crystalline substance, it is, and even if it carries out and is a 
microcrystal, all the amorphous parts of all that were, carried out, and became the record mark of a microcrystal, and added 
elimination power serve as a crystalline substance, and the over- writing record of the amorphous part which added record power 
is attained. 

[0008] A modulation factor, record sensitivity, etc. are mentioned as a fundamental property required of a phase-change type 
optical recording medium. However, AgSbTe2 In the phase-change type optical recording medium which a phase generates, it 
was difficult not to be known about the crystal structure of the record layer from which many of these properties become good, 
but to obtain certainly an optical recording medium with these good properties. 

[0009] Moreover, in the conventional phase-change type record medium, by the time it obtained the stable rate of elimination 
after initialization, rewriting needed to be repeated several times. For this reason, generally, after repeating rewriting about 10 
times, characterization was performed. AgSbTe2 It is AgSbTe2 at the time of rewriting immediately after initialization 
processing that the rate of elimination becomes unstable in the phase-change type optical recording medium which a phase 
generates. The detail was unknown although considered since generation of a crystal phase or a In-Te crystal phase is not 
perfect. 
[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is realizing a phase-change type optical recording 
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medium with high modulation factor and record sensitivity. Other purposes of this invention have a high modulation factor, and 
are realizing the phase-change type optical recording medium by which the record reproducing characteristics stabilized from 
first-time rewriting are obtained. 
[0011] 

[Means for Solving the Problem] Such a purpose is attained by one composition of following the (1) - (4). 
(1) 

Formula {{Ina Agb Tel-a-b )l-c Sbc} 1-d Md (in the above-mentioned formula M) They are at least one sort of elements chosen 
from H, Si, C, V, W, Ta, Zn, Ti, Ce, Tb, and Y. Have the composition (atomic ratio) expressed and it sets to a Raman spectrum. 
a= 0.1 to 0.3, b= 0.1 to 0.3, c= 0.5 to 0.8, and d=0-0.05 - it is - Material for optical recording whose half-value width of the 
aforementioned dispersion peak 1-2 the dispersion peak I- 1 which has a Raman shift in the range of 1 1 3- 1 1 7cm- 1 , and the 
dispersion peak 1-2 which has a Raman shift in the range of 123-127cm-l exist, and is larger than the half-value width of the 
aforementioned dispersion peak 1-1. 

(2) Material for optical recording of the above (1) whose intensity of this dispersion peak 1-3 the dispersion peak 1-3 which has a 
Raman shift in the range of 170-185cm-l exists in a Raman spectrum, and is 0.25 or less times of the intensity of the 
aforementioned dispersion peak 1-1, and the intensity of the aforementioned dispersion peak 1-2. 

(3) 

Formula {(Ina Agb Tel-a-b )l-c Sbc} 1-d Md (in the above-mentioned formula M) They are at least one sort of elements chosen 
from H, Si, C, V, W, Ta, Zn, Ti, Ce, Tb, and Y. Have the composition (atomic ratio) expressed and it sets to a Raman spectrum. 
a= 0.1 to 0.3, b= 0.1 to 0.3, c= 0.5 to 0.8, and d=0-0.05 ~ it is - Material for optical recording whose intensity of dispersion 
peak II- 1 dispersion peak II- 1 which has a Raman shift in the range of 1 05-1 25cm- 1, and dispersion peak II-2 which have a 
Raman shift in the range of 140-1 60cm- 1 exist, and is larger than the intensity of dispersion peak II-2. 

(4) The above (1) Optical recording medium which has the record layer which consists of one material for optical recording of - 

(3) . 
[0012] 

[Function and Effect] In this invention, the above-mentioned purpose was attained by using the material for optical recording in 
which a predetermined dispersion peak which was described above to the Raman spectrum exists. Specifically in the 1st mode, it 
is AgSbTe2. About the half-value width of the above-mentioned dispersion peak 1-2 of the origin, it is Sb2 Te3. By making it 
larger than that of the above-mentioned dispersion peak 1-1 of the origin, an optical recording medium with high modulation 
factor and record sensitivity is realized. On the other hand, in the 2nd mode, by only two sorts of dispersion peaks 
(above-mentioned II- 1 and above-mentioned II-2) of the Sb-Sb origin existing in a Raman spectrum substantially, and making 
intensity of dispersion peak II- 1 larger than the intensity of dispersion peak II-2, a modulation factor is high and the optical 
recording medium in which the record reproducing characteristics stabilized from first-time rewriting are shown is realized. 
[0013] Although it turns out that it is crystallized [ of Sb ] enough in order to obtain the record reproducing characteristics 
stabilized from the time of first-time rewriting from the 2nd mode, this is proposed for the first time in this invention. As 
described above, it is AgSbTe2 conventionally. It was thought that a crystal phase and a In-Te crystal phase should just fully 
exist. 
[0014] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail. 

[0015] The record layer of the optical recording medium of a record layer this invention consists of following material for 

optical recording. 

[0016] It is a formula about the atomic ratio of the composition element of material for optical recording. When expressed with 
{(Ina Agb Tel-a-b )l-c Sbc} 1-d Md, It is a= 0.1 to 0.3, b= 0.1 to 0.3, c= 0.5 to 0.8, and d=0-0.05 preferably, and is a= 0.1 1 to 
0.28, b= 0.15 to 0.28, c= 0.55 to 0.65, and d=0.005-0.05 more preferably. 

[0017] If a is too small, In content in record material will become low too much relatively. For this reason, amorphous-izing [ of 
a record mark ] will become inadequate, and a modulation factor will fall, and it will be low unreliable. On the other hand, if a is 
too large, In content in record material will become high too much relatively. For this reason, reflection factors other than a 
record mark will become low, and a modulation factor will fall. 

[0018] If b is too small, Ag content in record material will become low too much relatively. For this reason, the recrystallization 
of a record mark becomes difficult and repeat over-writing becomes difficult. On the other hand, if b is too large, Ag content in 
record material becomes high relatively, and in case superfluous Ag is record and elimination, it will be independently spread in 
Sb phase. For this reason, while rewriting endurance falls, each of stability of a record mark and stability of the 
crystalline-substance section becomes low, and reliability falls. That is, when saved at an elevated temperature, crystallization of 
a record mark progresses, and C/N and a modulation factor become easy to deteriorate. Moreover, C/N when recording 
repeatedly and degradation of a modulation factor also become easy to progress. 

[0019] Moreover, if a+b is too small, Te will become superfluous and Te phase will be formed. It becomes difficult to eliminate 

it in order that Te phase may reduce crystal transition speed. On the other hand, if a+b is too large, amorphous-ization of a 

record layer will become difficult and possibility that it becomes impossible to record a signal will arise. 

[0020] If c is too small, although the reflection factor difference accompanying a phase change becomes large, crystal transition 

speed will become slow rapidly and it will become difficult to eliminate it. On the other hand, if c is too large, the reflection 

factor difference accompanying a phase change will become small, and a modulation factor will become small. 

[002 1] The elements M in the above-mentioned formula are at least one sort of elements chosen from H, Si, C, V, W, Ta, Zn, Ti, 
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Ce, Tb, and Y. Element M shows the effect which raises rewriting endurance, and the effect of specifically suppressing decline 
in the rate of elimination by the repeat of rewriting. Moreover, the reliability under ill conditions, such as 
high-humidity/temperature, is raised. Since such an effect is powerful, at least one sort in [ V, Ta, Ce, and Y ] Element M is 
desirable, at least one sort of V and Ta is more desirable, and especially V is desirable. 

[0022] If d showing the content of Element M is too large, the reflection factor change accompanying a phase change will 
become small, and sufficient modulation factor will no longer be obtained. If d is too small, the effect by element M addition will 
become inadequate. 

[0023] Although it is desirable to use for record material only M added Ag, Sb, Te, In, and if needed, a part of Ag may be 
replaced by Au, a part of Sb may be replaced by Bi, a part of Te may be replaced by Se, and a part of In may be replaced by 
aluminum and/or P. 

[0024] The substitutional rate of Ag by Au is below 20 atom % more preferably below 50 atom %. If a substitutional rate is too 
high, it will become easy to crystallize a record mark and the reliability under an elevated temperature will get worse. 
[0025] The substitutional rate of Sb by Bi is below 20 atom % more preferably below 50 atom %. if a substitutional rate is too 
high ~ the absorption coefficient of a record layer — increasing - the interference effect of light — decreasing -- this sake - the 
reflection factor difference between crystal-amorphous ~ small - becoming - a modulation factor — falling ~ high - C/N is no 
longer obtained 

[0026] The substitutional rate of Te by Se is below 20 atom % more preferably below 50 atom %. If a substitutional rate is too 
high, crystal transition speed will become slow too much, and sufficient rate of elimination will no longer be obtained. 
[0027] The substitutional rate of In by aluminum and/or P is below 20 atom % more preferably below 40 atom %. If a 
substitutional rate is too high, the stability of a record mark will become low and it will be low unreliable. In addition, the ratio 
of aluminum and P is arbitrary. 

[0028] In addition, the time of a crystallized state is [ about 3.3 a microcrystal, or the amorphous time of the absorption 
coefficient k of the record material after repeat rewriting ] about 2.2. 

[0029] Although other elements, such as Cu, nickel, Zn, Fe, O, N, and C, maybe contained as a minute amount impurity in 
record material, as for the sum total of the content of these elements, it is desirable that it is below 0.05 atom %. 
[0030] Composition of record material can be measured by the electron ray probe micro analysis (EPMA), X-ray microanalysis, 
ICP, etc. 

[003 1] record layer thickness ~ desirable — 95-500A — it is more preferably referred to as 130-300A If a record layer is too thin, 
growth of a crystal phase will become difficult, and it becomes inadequate reflection factor changing in connection with a phase 
change. On the other hand, if a record layer is too thick, since the ratio of Ag which Ag diffuses so much in the direction of 
record layer thickness at the time of record mark formation, and is diffused to record stratification plane inboard at it will 
become small, the reliability of a record layer will become low. Moreover, if a record layer is too thick, as mentioned above, a 
reflection factor and a modulation factor will become low. 

[0032] The outline of the principle of Raman spectroscopic analysis is explained below the Raman spectroscopic analysis of 
record material. 

[0033] The vibration frequency nu 0 same to the scattered light when irradiating the homogeneous lights, such as a laser beam, at 
a sample as an incident light In addition to light, it is vibration frequency nuO **nui. Light is contained. The scattered light of the 
same vibration frequency as an incident light is based on Rayleigh scattering, and the scattered light of different vibration 
frequency is based on the Raman effect. A part of energy of a photon is absorbed by the sample matter, or the energy of the 
sample matter joins a photon, and produces the Raman effect, and this energy includes information, such as an atom or the 
rotation of molecule, and vibrational level. The spectrum of the scattered light by the Raman effect is called Raman spectrum. 
Vibration frequency nuO-nui It is Stokes-line and vibration frequency nuO+nui about a Raman line. A Raman line is called 
anti-Stokes line and, generally, in the Stokes line, intensity becomes large rather than the anti-Stokes line. The horizontal axis of 
a Raman spectrum is difference nui of the vibration frequency of the Raman scattered light, and the vibration frequency of an 
incident light. It converts into the wave number, expresses and is called a Raman shift. 

[0034] Since Raman scattering contains two-photon process in quantum mechanics, generally the Raman scattered light is very 
weak as compared with an incident light, and very difficult to measure. For this reason, Raman spectroscopic analysis was hardly 
applied to phase-change record material until now. However, the result of the Raman spectroscopic analysis of GeSbTe, 
GeSnTe, and GelnTe is indicated by the phase-change record material and the concrete target which become JP,7-141693,A 
from the alloy containing germanium and Te. However, a phase-change record material given [ this ] in an official report has a 
bad rate of elimination when recording at high speed, and its jitter is also large. For this reason, this invention persons aimed at 
highly efficient-ization more based on the knowledge acquired by Raman spectroscopic analysis paying attention to the 
above-mentioned In-Ag-Te-Sb system alloy. 

[0035] In the material for optical recording of the 1st mode of this invention, as shown in drawing 4 , in a Raman spectrum, the 
dispersion peak 1-1 which has a Raman shift in the range of 1 13-1 17cm-l, and the dispersion peak 1-2 which has a Raman shift 
in the range of 123-127cm-l exist. 

[0036] The thing of each composition of Ag-Sb-Te, Ag-Sb, Sb, and Ag-In-Te is shown in drawing 4 as a Raman spectrum for 
reference besides the Raman spectrum of the thin film of In-Ag-Te-Sb-V system composition. This invention persons performed 
Raman spectroscopic analysis also to everything but these about the thin film of various composition, and identified the 
dispersion peak in In-Ag-Te-Sb system composition of this invention. Consequently, the dispersion peak 1-1 is Sb2 Te3. 
Originating, the dispersion peak 1-2 is AgSbTe2. It turns out that it is what originating. 
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[0037] Let half-value width of the dispersion peak 1-2 be a larger thing than that of the dispersion peak I- 1 in the 1st mode. 
When it has the above-mentioned composition and the material for optical recording whose Raman spectrum is such is used, 
record sensitivity is high and an optical recording medium with a high modulation factor is realized. In these dispersion peaks, if 
the size relation of half-value width becomes reverse, record sensitivity and a modulation factor will become low. As for the 
half-value width of the dispersion peak 1-2, it is desirable that they are 1.5 or more times of the half-value width of the dispersion 
peak 1-1. In addition, it asks for half- value width by approximating measurement data using a Gaussian distribution function. 
Moreover, in case it asks for half-value width, the intensity of the spectrum in 200cm wave number to more than [ 1 ] is 
considered as the base line. 

[0038] In the 1st mode, a dispersion peak as usually shown in drawing 4 besides the two above-mentioned dispersion peaks 
appears. The name of the atom related to each, a molecule, or a compound is appended to each dispersion peak of drawing 4 . 
[0039] The dispersion peak 1-3 which exists in 170-1 85cm- 1 among these dispersion peaks is AgInTe2. It is considered the 
originating dispersion peak. As for the intensity of this dispersion peak 1-3, it is desirable that they are 0.25 or less times also to 
any of the intensity of the dispersion peak 1-1 and the intensity of the dispersion peak 1-2. Rewriting endurance will become 
remarkably low if the intensity of the dispersion peak 1-3 is too large. 

[0040] In the material for optical recording of the 2nd mode of this invention, as shown in drawing 5 , in a Raman spectrum, 
dispersion peak II- 1 which has a Raman shift in the range of 105-125cm-l, and dispersion peak II-2 which have a Raman shift in 
the range of 140-1 60cm- 1 exist. It is desirable that main dispersion peaks are only these two substantially in the Raman spectrum 
of this mode. However, as shown in drawing 5 , the 3rd dispersion peak may be accepted in a low frequency side about [ 5cm - ] 
one from dispersion peak II- 1 . 

[004 1] The Raman spectrum for reference is shown in drawing 5 like drawing 4 . It is the dispersion peak which is equivalent to 
two dispersion peaks of Sb crystal indicated to be dispersion peak II- 1 and dispersion peak II-2 to drawing 5 as an object for 
reference, and originates in Sb-Sb. Moreover, the 3rd dispersion peak which adjoins dispersion peak II-l is a peak originating in 
Ag3 Sb. When this 3rd dispersion peak is accepted, the intensity is of the same grade as dispersion peak II-l . When the 
dispersion peak whose intensity is two of the same grade is accepted in the range of 105-125cm-l, the dispersion peak which 
exists in a RF side more is the above-mentioned dispersion peak II-l . 

[0042] In the 2nd mode, the intensity of dispersion peak II-l is larger than the intensity of dispersion peak II-2. When it has the 
above-mentioned composition and the material for optical recording whose Raman spectrum is such is used, it becomes that by 
which the reflection factor change in the case of rewriting was stabilized from immediately after initialization. As for the 
intensity of dispersion peak II-l, it is desirable that they are 1 .3 or more times of the intensity of dispersion peak II-2. In 
addition, in case the intensity of a dispersion peak is measured, the intensity of the spectrum in 200cm wave number to more than 
[ 1 ] is considered as the base line. 

[0043] Although intensity is large rather than the thing by the side of low frequency (equivalent to II-l) in the thing by the side 
of a RF (equivalent to II-2), by the material for optical recording of this invention, this size relation has reversed the dispersion 
peak of Sb crystal for reference. This is considered because Sb is influenced of other atoms in the material for optical recording 
of this invention, and this is the feature of the 2nd mode. 

[0044] In the 2nd mode, the phenomenon in which movement magnitude becomes large is seen, so that dispersion peak II-l 
moves to a RF side and the addition of V increases by addition of V which is one sort of the above-mentioned element M. 
[0045] The formation method of a record layer [0046] In this invention, a vapor growth and the record layer which consists of 
material for optical recording of the above-mentioned composition by the spatter preferably are formed first. As mentioned 
above, since it is amorphous, this record layer heat-treats for initialization (crystallization). The above-mentioned Raman 
spectrum is a thing after heat treatment for initialization, and heat-treats by this invention on the conditions which can acquire the 
above-mentioned Raman spectrum for initialization. A spatter is performed in inert gas atmosphere, such as Ar. Moreover, 
although what is necessary is for flash plate light irradiation and whole heating just to perform heat treatment for initialization, 
laser beam irradiation can also perform it. 

[0047] Rewriting to the optical recording medium of a rewriting this invention is performed like the conventional phase-change 
type optical recording medium mentioned above. You may add record power in the shape of a pulse. Since the accumulation in a 
record mark is suppressed and bulging (teardrop phenomenon) of the record mark back end section can be stopped by recording 
one signal by at least two irradiation, C/N improves. Moreover, the rate of elimination also improves by pulse-like irradiation. 
The concrete value of record power and elimination power can be determined experimentally. In addition, the thing of low power 
which does not affect the crystallized state of a record layer is used for the laser beam for reproduction. 
[0048] the linear velocity of a record layer [ as opposed to a laser beam on the occasion of record to the optical recording 
medium of this invention ] — usually — 0.8 - 20 m/s a grade — desirable — 1.2 - 16 m/s it is . 

[0049] The optical recording medium of this invention can choose from a large wavelength region, for example, the range of 
100-5000nm, the light used for rewriting and reproduction free. 

[0050] The concrete example of composition of the optical recording medium of a medium structure this invention is shown in 
drawing 1 . In this drawing, the optical recording medium 1 has the lower dielectric layer 3, the record layer 4, the up dielectric 
layer 5, a reflecting layer 6, and a protective layer 7 on a substrate 2. 

[005 1] Since a light beam is irradiated by the record layer 4 through a substrate 2 by the optical recording medium of this 
composition, as for a substrate 2, it is desirable to consist of the transparent quality of the materials, for example, a resin, glass, 
etc., substantially to the light beam to be used. What is necessary is just to use acrylic resin, a polycarbonate, an epoxy resin, a 
polyolefine, etc. as a resin. Although especially the configuration and size of a substrate are not limited, it usually considers as 
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the shape of a disk, and thickness is set to about 0.5-3mm, and a diameter is set to about 50-360mm. Predetermined patterns, 
such as a groove, are prepared in the front face of a substrate if needed a sake [ the object for tracking, for the addresses, etc. ]. 
[0052] The lower dielectric layer 3 intercepts the heat which prevents oxidization of a record layer and is transmitted from a 
record layer to a substrate at the time of record, and protects a substrate. The up dielectric layer 5 is formed after record in order 
to emit the heat which remained in the record layer by heat conduction while protecting a record layer. Moreover, a modulation 
factor can be raised by preparing both dielectric layers, especially the dielectric used for each dielectric layer is limited — not 
having - for example, Si02 etc. ~ silicon oxide and Si 3N4 etc. - you may use various glass etc. that what is necessary is just to 
use various transparent ceramics, such as zinc sulfide, such as silicon nitride and ZnS, or such mixture Moreover, for example, 
the so-called LaSiON containing La, Si, O, and N, the so-called SiAlON containing Si, aluminum, O, and N or SiAlON 
containing Y, etc. can be used preferably. In these, that whose refractive index in the range of 400-850nm wavelength is 1 .4 or 
more, for example is desirable, and that especially whose refractive index is 1.8 or more is desirable. In addition, the 
above-mentioned wavelength range is a wavelength range preferably used to the optical recording medium of this invention 
including 780nm which is the operating wavelength of the present CD player, and 630-680nm to which utilization is advanced as 
record wavelength of the next generation. The dielectric materials to be used are specifically Si 3N4, and ZnS and Si02. 
Mixture, and ZnS and Si 3N4 Mixture, and ZnS and Ta 205 Mixture etc. is desirable, the thickness of the lower dielectric layer 
3 — desirable - 500-3000A ~ it is more preferably referred to as 1000-2500A By making a lower dielectric layer into such 
thickness, the substrate damage on for record can be prevented effectively, and, moreover, a modulation factor also becomes 
high, the thickness of the up dielectric layer 5 - desirable ~ 100-300 A - it is more preferably referred to as 150-200A Since a 
cooling rate becomes quick by making an up dielectric layer into such thickness, the edge of a record mark becomes clear and a 
jitter becomes low. Moreover, a modulation factor can be made high by considering as such thickness. 
[0053] In addition, the lower dielectric layer 3 and/or the up dielectric layer 5 may consist of dielectric layers more than 
two-layer [ from which composition differs ] so that it may mention later, for example. 

[0054] As for each dielectric layer, it is desirable to form by vapor growths, such as a spatter and a vacuum deposition. 
[0055] What is necessary is just to usually consist of high reflection factor metals, such as an alloy containing simple substances, 
such as aluminum, Au, Ag, Pt, and Cu, or these one or more sorts, although especially the quality of the material of a reflecting 
layer 6 is not limited. As for the thickness of a reflecting layer, it is desirable to be referred to as 300-2000A. It is hard coming to 
obtain sufficient reflection factor with thickness being under the aforementioned range. Moreover, even if it exceeds the 
aforementioned range, the improvement in a reflection factor is small and becomes disadvantageous in cost. As for a reflecting 
layer, it is desirable to form by vapor growths, such as a spatter and a vacuum deposition. 

[0056] A protective layer 7 is formed for improvement in abrasion-proof nature or corrosion resistance. Although it is desirable 
to consist of matter of various organic systems as for this protective layer, it is desirable to consist of matter which stiffened a 
radiation-curing type compound and its constituent according to radiation, such as an electron ray and ultraviolet rays, especially. 
The thickness of a protective layer is usually 0.1-100 micrometers. What is necessary is to be a grade and just to form a spin 
coat, a gravure application, a spray coat, dipping, etc. by the usual method. 

[0057] In order to make the reflection factor from a medium high, it is desirable to consider as the composition in which the 
higher dielectric layer of a refractive index exists in a substrate side in the aforementioned layered product including at least one 
layered product which a lower dielectric layer becomes from the two-layer dielectric layer in which a refractive index is different 
from each other. The desirable example in this composition is shown in drawing 2 . In drawing 2 , the optical recording medium 
1 has the high refractive-index layer 31, the low refractive-index layer 32, the record layer 4, the up dielectric layer 5, a 
reflecting layer 6, and a protective layer 7 on a substrate 2. With this composition, the high refractive-index layer 31 and the low 
refractive-index layer 32 serve as the above-mentioned layered product. 

[0058] The thing of comparatively a high refractive index of the dielectric materials which constitute the high refractive-index 
layer 31, for example, the thing whose refractive index with a wavelength of 400-850nm is two or more, is desirable among the 
above-mentioned dielectric materials. 

[0059] The thing of comparatively a low refractive index of less than two thing, for example, a refractive index with a 
wavelength of 400-850nm, is [ the dielectric materials which constitute the low refractive-index layer 32 ] desirable. As such 
dielectric materials, they are Si02, MgF2, CaF2, and LiF2. Such mixture etc. is desirable. In addition, although a reflection 
factor will improve further if such a layered product is piled up two or more, since the fall of a modulation factor will become 
remarkable if there are too many layered products, being referred to as 1-2 is desirable [ the number of layered products ]. 
[0060] As for the thickness of the high refractive-index layer 3 1, it is desirable to be referred to as 500-1 500A, and, as for the 
thickness of the low refractive-index layer 32, it is desirable to be referred to as 300-1 500A. moreover — the case where two 
layered products are prepared — the layered product by the side of a substrate ~ a high refractive-index layer — desirable — 
750-900A — more — desirable — 800-850A, and a low refractive-index layer — desirable — 400-500A — it is — the layered 
product by the side of a record layer — a high refractive-index layer — desirable — 750-900A — more - desirable - 800-850A, 
and a low refractive-index layer ~ desirable - 1000-1400A ~ they are 1200-1300A 

[0061] About a substrate 2, the record layer 4, the up dielectric layer 5, a reflecting layer 6, and a protective layer 7, it is the 

same as that of the example of composition shown in drawing 1 . 

[0062] 

[Example] Hereafter, the concrete example of this invention is shown and this invention is further explained to a detail. 

[0063] On the example 1 (1st mode) glass substrate, the sample thin film 1 which consists of material for optical recording with a 

thickness of 500nm was formed by the spatter. What stuck each chip of In, Ag, Te, and V on Sb target was used for the target. 
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When composition (atomic ratio) of the sample thin film 1 was measured by ICP, it was In4.44Ag6.19Te27.98Sb60.42V0.96 . In 
addition, this composition is a formula. In {(Ina Agb Tel-a-b )l-c Sbc}l-d Md, it is equivalent to a= u.i i, b= lUo, c= d.bl, and 
d=0.01. 

[0064] Next, heat treatment was performed to the sample thin film 1 for 30 minutes at 250 degrees C into 
nitrogen-gas-atmosphere mind. 

[0065] When the electron diffraction investigated the crystallized state of the sample thin film 1 after heat treatment, it is Sb fine 
crystal and AgSbTe2. Existence with a fine crystal was checked. An electron-diffraction image is shown in drawing 3 . 
[0066] About the sample thin film 1 after heat treatment, Raman spectroscopic analysis was performed using the argon laser 
(20mW of outputs) with a wavelength of 514.5nm. A Raman spectrum is shown in drawing 4 . 

[0067] In addition, to drawing 4 , the Raman spectrum of a reference thin film which consists of at least one sort of Ag, Sb, and 

Te for identification of a dispersion peak is also written together. These reference thin films formed by the spatter on these 

conditions mostly with the sample thin film 1, and also performed heat treatment after formation on these conditions. 

[0068] The dispersion peak 1-1 is accepted in the 1 15cm-l neighborhood, and the dispersion peak 1-2 is accepted in drawing 4 to 

the 125cm-l neighborhood. And the half-value width (about 45cm- 1) of the dispersion peak 1-2 is over the double precision of 

the half-value width (about 20cm- 1) of the dispersion peak 1-1 . Moreover, the intensity of the dispersion peak 1-3 in the 

177cm-l neighborhood is 0.25 or less times of the intensity of the dispersion peak 1-1 and the dispersion peak 1-2. 

[0069] Composition of example 2 (the 2nd mode) thin film was set to In5.52Ag7.48Te23.29Sb61.71V2.00 , and also the sample 

thin film 2 was formed like the example 1. This composition is a formula, in {(lna Agb Tel-a-b )l-c Sbc} 1-d Md, it is equivalent 

to a= 0.15, b= 0.21, c= 0.63, and d= 0.02. 

[0070] Next, although heat-treated at 250 degrees C like the example 1 to the sample thin film 2, the processing time was made 
into 1 hour of the double precision of an example 1 , and heat treatment was performed in Ar atmosphere. 
[007 1] When the electron diffraction investigated the crystallized state of the sample thin film 2 after heat treatment, it is Sb fine 
crystal and AgSbTe2. Existence with a fine crystal was checked. And it turns out that crystallization is progressing compared 
with the sample thin film 1 . 

[0072] About the sample thin film 2, Raman spectroscopic analysis was performed like the example 1 . The Raman spectrum of 
the sample thin film 2 is shown in drawing 5 . Moreover, the Raman spectrum was shown also about the reference thin film 
produced like the reference thin film shown in drawing 4 for identification of a dispersion peak. 

[0073] Dispersion peak II-l is accepted in the 1 14cm-l neighborhood, and dispersion peak II-2 are accepted in drawing 5 to the 
147cm-l neighborhood. And the intensity of dispersion peak II-l is twice [ about ] the intensity of dispersion peak II-2. 
[0074] After producing the sample thin film which consists of material for optical recording from which example 3 V content 
differs and heat-treating on the same conditions with an example 2 to these, Raman spectroscopic analysis was performed. The 
Raman spectrum of these sample thin films is shown in drawing 6 . In addition, composition of each thin film is shown in 
drawing 6 . 

[0075] Drawing 6 shows that dispersion peak II-l which exists in the wave number [ of 1 15cm ]-l neighborhood is moving to 
the RF side with increase of V content. 

[0076] The photoresist was used for the front face of the example 4 disk-like glass substrate (0.6mm in the diameter of 120mm, 
thickness) 2, and the groove was formed in it by the 2P method. Besides the lower dielectric layer 3, the record layer 4, the up 
dielectric layer 5, the reflecting layer 6, and the protective layer 7 were formed, and it considered as the optical recording disk 
which has the composition of drawing 1 . A groove is width of face of 0.74 micrometers. Depth 650A and pitch 1 .48micrometer 
It carried out. 

[0077] The lower dielectric layer 3 is ZnS and Si02. It considered as the target and formed by the spatter. Si02/(ZnS+Si02) 
could be 15-mol %. The refractive index in the wavelength of 780nm of a lower dielectric layer was 2.33. Thickness of the lower 
dielectric layer 3 was set to 2000 A. 

[0078] Next, the thin film of material for optical recording was formed like the example 1 , and it considered as the record layer. 
[0079] The up dielectric layer 5 was formed like the lower dielectric layer 3. Thickness of the up dielectric layer 5 was set to 200 
A. 

[0080] For a reflecting layer 6, Au is used for a target, it forms by the spatter, and thickness is 1500A.. It carried out. By the spin 
coat method, after the application, the protective layer 7 hardened the ultraviolet-rays hardening type resin by UV irradiation, 
and formed it. the protective-layer thickness after hardening — 5 micrometers it was . 

[008 1 ] Thus, the produced phase-change type optical recording disk was made into the sample 1 . Moreover, formed the thin film 
of material for optical recording like the example 2, and it considered as the record layer, and also the sample 2 was produced 
like the sample 1 . 

[0082] Next, initialization processing was performed to each sample. The conditions of initialization processing were set as for 
30 minutes at 250 degrees C like heat treatment of an example 1, and were made into 1 hour at 250 degrees C like heat treatment 
of an example 2 by the sample 1 at the sample 2. 

[0083] With the sample 1, the reflection factor after initialization processing is 25% with 23% and a sample 2, and the reflection 
factor with high both was obtained. The sample 1 of record sensitivity will be a little higher. In addition, the reflection factor in 
the example of this specification is the value measured from the substrate side, and measurement wavelength is 680nm. 
[0084] the place which measured the optimal linear velocity which can rewrite each sample ~ a sample 1 — 5.5 m/s it is — a 
sample 2 — 6.0 m/s it was . In addition, with this specification, the rate of elimination is -25 dB in the case of over-writing. It 
considers as the linear velocity which can rewrite the linear velocity which becomes the following, and is defined as the optimal 


8/15/03 2:12 PM 


http://wvwM4.ipdl jpo.go jp/cgi-bi n/tran_web_cgi_ejje 


linear velocity which can rewrite the linear velocity from which the rate of elimination becomes the best. In addition, the 
rewritable optimal linear velocity was measured when rewritten 10 times. 
[0085] Next, the record elimination property was compared about both samples. 

[0086] The signal of 1-7 modulation was recorded by record power lOmW and elimination power 5mW, rotating each sample 
immediately after initialization processing with the optimal linear velocity in which each rewriting is possible. Consequently, the 
modulation factor of a sample 1 was 55%, the modulation factor of a sample 2 was 61%, and its all were high enough. 
[0087] When carried out by repeating rewriting to each sample, the rate of elimination of a sample 1 was not stabilized to the 3rd 
number of times of rewriting. Specifically, the first-time rate of elimination was -21dB, and the rate of elimination when being 
stabilized was -31dB. On the other hand, with the sample 2, the rate of elimination was stable with -33dB from the first time. The 
rate of elimination of both [ these ] samples was stable to about 10,000 re writings. 
[0088] From the result of each above example to a book 


[Translation done.] 
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